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ABSTRACT 
 
 
Microstrip antenna is a preferable choice for antenna due to low profile, low 
weight, ease of fabrication, inexpensive to manufacture, and adaptable to design at 
non planar and planar surfaces. However, the drawbacks of designing antenna using 
microstrip technology are low gain, narrow bandwidth, low efficiency and low 
power. Many research works were carried out to improve the performance of 
microstrip antenna. One of the techniques that increasingly attractive nowadays is the 
integration of metamaterial to microstrip antenna. Metamaterial is a material that not 
existed in nature and designed artificially. But, due to some useful characteristics of 
the material, metamaterial is designed as to mimic the non-naturally occurring 
material to improve performance of devices such as microstrip antenna. Metamaterial 
that is used in this research is Artificial Magnetic Conductor (AMC). AMC is 
designed to mimic the unique behaviour of Perfect Magnetic Conductor (PMC). 
PMC provides phase reflection properties in a limited frequency band. AMC acts as 
a modified ground plane and in-phase superstrate when positioned at the bottom 
substrate and top substrate of the antenna respectively. A technique of Defected 
Ground Structure is implemented in the AMC unit cell, enhancing its bandwidth up 
to 94%. An array of antenna is developed as the reference antenna at 5.8 GHz 
operating frequency. The array antenna is integrated with AMC ground plane and in-
phase superstrate. An analysis was carried out on the performance improvement to 
array antenna made by the two distinguishable structures. The developed array 
antenna with AMC ground plane achieves bandwidth enhancement of 287% while 
improves efficiency up to 12%. On the other hand, the developed array antenna with 
in-phase superstrate successfully improves the bandwidth and efficiency of the 
antenna by 44% and 6%. Additionally, the integration of in-phase superstrate 
improves the directivity of the array antenna. It is discovered that the existence of air 
gap limits the gain of the array antenna with AMC ground plane. Furthermore, the air 
gap improves the gain of the array antenna with in-phase superstrate 
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ABSTRAK 
 
 
Antena mikrojalur merupakan antena yang digemari kerana berprofil rendah, 
ringan, senang dihasilkan, berkos rendah untuk dihasilkan, dan rekaan yang mudah 
diadaptasi kepada permukaan mendatar atau bukan mendatar. Walau bagaimanapun, 
kekurangan rekaan antena menggunakan teknologi mikrojalur ialah kegandaan 
rendah, lebar jalur sempit, kecekapan dan kuasa yang rendah. Banyak kerja 
penyelidikan dijalankan untuk meningkatkan prestasi antena mikrojalur. Salah satu 
teknik yang semakin mendapat perhatian ialah aplikasi metamaterial kepada antenna 
mikrojalur. Metamaterial ialah bahan yang tidak wujud secara semulajadi dan 
dihasilkan secara buatan. Oleh sebab ciri-ciri berguna pada bahan itu, metamaterial 
dihasilkan untuk meniru ciri-ciri bahan bukan semulajadi untuk meningkatkan 
prestasi antena mikrojalur. Metamaterial yang digunakan dalam kajian ini ialah 
Pengalir Magnetik Buatan (AMC). AMC direka untuk meniru tindakan unik Pengalir 
Magnetic Sempurna (PMC). PMC memberikan pantulan fasa selari di dalam jalur 
frekuensi terhad. AMC bertindak sebagai satah bumi termodifikasi dan superstrate 
fasa selari yang terletak di bawah dan atas daripada lapisan substrate antena 
mikrojalur masing-masing. Teknik Defected Ground Structure digunapakai dalam sel 
unit AMC meningkatkan lebar jalurnya sebanyak 94%. Antena susunan dibangunkan 
sebagai antena rujukan beroperasi pade frekuensi 5.8 GHz. Antena susunan 
diintegrasikan dengan satah bumi AMC dan superstrate fasa selari. Analisis terhadap 
prestasi dijalankan untuk mengenal pasti peningkatan prestasi pada antenna susunan 
oleh dua struktur tersebut. Antena susunan dengan satah bumi AMC mencapai 
peningkatan lebar jalur sebanyak 287% dan pembaharuan kecekapan sebanyak 12%. 
Antena susunan dengan superstrate fasa selari pula mencapai lebar jalur dan 
kecekapan sebanyak 44% dan 6%. Tambahan pula, superstrate fasa selari 
meningkatkan kearahan antena mikrojalur. Didapati bahawa kewujudan ruang udara 
menghadkan kegandaan bagi antena susunan dengan satah bumi AMC. Disamping 
itu, ruang udara meningkatkan kegandaan bagi kes antena susunan dengan 
superstrate fasa selari. 
